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— ^M&r/W -501 



(54) [fgBJ©=&*M ^ffl£*£5£#7X&tmiK#£f£l*i]:;*j£ 



(57) [Hi®] 

2 0 nm&tf 2 6 0 nmco©iR«©^J*£^(cE5±-r 

mmmu ? x^-r * c 1 t «fc ^B^eastf ?x k&h 

T, K*^lk^©*^i:l?^0it*t ; &;l'JtT2. 2JEU: 
©&fTFt?-&j£U *>t30Hg£8 OOp pmHIM 

ft. 
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(2 

1 

[#W»#©«6IB] 

2^J:<£&#TT-&Js£U *OOH1^8 0 0 p pmU 

-t^r L,rct><D zmmm it^^ ft^/B ? 

X, 

[§1*313] ^tt^X^U^AT^^W^2|H 10 

[if 4 ] RfiaSBB A^XtcSHST ft 
1 E«03l»A«dK&3K4r ^X. 
[ft** 5 ] MaS9HA«t»X7c1»IBftTft Sft 

2-5 <7)l,^n^tCl2«O^H^^^Xo 
C^*^7] S5£;tf^X*CDOH»ig&£8 0 0 p p 
mfiLfcfcU & - 7km'X0k<D#>mt&m<D}t&*: 

[»#*8] IRIRW^E* -fc>^-JC<fc£2 2 0 nm 
ttmz¥-?&*>~D<b<DX.Zfi/&rz.\*2 6 OnmMC 

im&m i o] smwNt^'c*«iMt9i9Eso 
®mm±m*v;±?ttm. 30 

2] X^y7l/-f-^A r FX^yYl/ 

*81 lE«©»iK«r±flESI»jl:-r**ft. 
[ft#*l 3] X^>V7>^KrC lSScfctf/f; 

fee 

[0 00 1] 

!LSIffl7t KX^Sfi, j®L S Iffi 

co 0 0 2] 

[«E*<Dftfl5] tf— SfflUfcfiLS 1KB 50 



^i¥8-2 9 5 5 2 1 

2 

^n-fex^cvD^n-fex&^agjsu x*->vi/- 
¥> M#;tu 7*ti+->T7>^Bi«n. x* 

U~ if- 1 Jt« LT**fc»ft*«3Wli ITS1 

stress. 

[0 0 0 3] X**/7P- !f-tt, S^tADyx 

T, tfXCD^giKJ; DX e FX+->7 *f- (3 5 0 
nm) , Xe C 1 X^->*7l/- if— (3 0 8 nm) , K 
rFX^yTl/-f- ( 2 4 8 n m) , KrClX+y 
-71/— If— ( 2 2 0 n m) % A r FX^y7l/-if- 

(1 9 3 nm) &tfFaX*->7l/-1f- (1 5 7 n 
m) tt^*<&. 

[0 0 0 4] 8WJ7ftiI+yT7>^ 

^^>^T, Xe 2 (172nra), KrCl (220 
nm) , X e C 1 (3 0 8 nm) fc£j&*TpflR$nTV> 

[0 0 0 5] X*$^U-1f-©3*>, »»»*£*fX 
S*©^5XeC 1 X*->Tl/- If— , KrFX^v 
71/- If— , Ar FX+i/Vl/- If— tfWfdT&S. $ 

sir, wffKTowBxs-cffl^en^xa&ur 

tt> K r FX+^Tl/ — if — &<£tA ArFX+y?!/ 
[0 0 0 6] A r FX^yVl/-1f-^K r FX^y7 
iittt-T^i:, «fi^fi<, X^^^-^^nt^^fC 

7XKX*^U-1f-£Jfc»b£D, ^fi^S^tf^X 
H7t hvx^Sfilc^Xvxyf >m/Vy^U 

[0 0 0 7] M#/tU7Mx*S/V7>^l: 

[0 0 0 8] CW^^5^7X7^K7X^S 

T. ^5^^^XtCX^5>VU~1f-^^Mb, g^fe 
n**5**«Wr*#tt <»B* 1-189654^ 
[0 0 0 9] 0 1 6 6 4^8 
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(3) 



8-295521 



[0 0 10] ZZIZ, M¥2-64 6 4 5%^ (jig 

%m*mik&<D7kmJsx£Wimxx<Dit (h 2 /o 2 ) & 

<hfCcfc 2 6 0 nnKDKiR^CD^^^^n^^^ 
^Jb£^^/^XC0 6 5 0 nm(7D^^^RS±"C#^Cl 

§S5**7XH 2 0 0 nmTOSia^ffiT-r^c^ 

[0 0 11] ^<D<k?\Z. ilTC^ffl^TT^Ufe^ 

Ar FX^>VU--1f— $r^j|t-r^i2 2 Onmffil: 

[0 0 12] f^T, 4$|PfI¥4-2 1 5 4 0^f8Rtf 
tH¥4-l 3 0 0 3 1 ^temizm^ft&J:? Iz. * 

[0 0 13] b^L&a*£, 

TC0^M31-C t>&M^^^: £ £ Z. Lftt>fr-i 
Tz. 0 * 

h v 

= Si -O-O- S i = 



* [0 0 14] ^5^^7X0%* ®«<DSIfe 

[0 0 15] 52S;*f^X<Z>©iK> ^^V^^^Wtt 

s«E0tc5, ^(D^oizmm^n^o 

a) K^*J 

Mfem&. -Ttett* H 2 /O 2 <2£&£<£5£0?fii, 
X*>/T^— if— te£<DmWz£-z>X, 2 6 0nm©» 
JR*A«4i;, ^niC#oT6 5 0 nm<DB&&ytm&± 

b) tK^^J 

&\zm7i<Lm'Xft&*m®iM<Dm& ch 2 /o 2 >2> , ^ 

^S^^^X^fCil^lCDTK^^^SFL, 2 2 0 nmtf>© 
iiX«(D^^^^ntC^-5 2 8 0 nm(D^#>0^^> 

a? [0016] 260 nm0Mffif©^J;^ni:^ 
-5 6 5 0 nm<Dm&myt<Dffim£.VT3Z7L*>tlZ>Z:£: 

[0 0 17] A— ^->»J >^r— >><Z>#«E<D*&te. S 

Hfcl] 



— = S i -O-O • + = S L • 



[0018] mm&T&mmfttom&zmmfr? 

tfi*V>\z9E»Zti* (#9— {eft 

= S i -O-O-S i = + H 2 > 

tl-So (2) 3£-C^To 40 

O2 + 2H2-2H2O (2) 

[0020] La>u :®*ftft 3fc«S»*^»JR»tc 

-if-<E>JR|JfcK\ X/\y*0>if* ^XTXy^Vy 
fc££fT5£, Pltf6 5 0nmO%^^-r^cJ;3tC 

[0 0 2 1] £fc, 4*^2-6 4 6 4 5#^gK:Pj7K 



^ [ft 2] 



h v 

3 O e —2 O. 



[0 0 19] 21©'&fi!6©3S^^X*C**}Rffla i &Jfir 

= Si-OH HO-S i = (1) 

0 nm<0»iK»©£j«;fcJ:tf 6 5 0 nm 

# j* «fc o T JUS L fc tetfte^X ^ X l£ A r FX+y? 
U—1f— 2 8 0 nmlC3*H5KK#a*ai 
15, 2 2 0 nml:M»#4iS3hSC tW)«b&. 
£fc* A r FX+yYl/-f- £Ji£*L2 2 0 nm^iR 
WMt^i:#oTA r tf-gJfCDjS 

[0 0 2 2] K r FX^i/Tl/ — if — H8ftL£:£§ 

tmm<om& (UlO'yayM T«2 8 0n 
m(D%5t», *5i:^2 2 0 nm(D^qx»«^ifT> Kr 
FX^v-VU-if-S#Ojg^fiTt>^^n^^^ 
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(4) 



8-295521 



t. Ar Fx.*zs-?u-if-&mMmzmmz2 8 On 

[0 0 2 3] HCDfcgK flS^Si&«&^»£ OAXifl 
TKig-r^^ 2 6 0 nm<Z)«iK»(D3u$, RtK^tltC# 
-5 6 5 0 nm<Dfte&fflb±<Dtt\Z\*&^&Z>tfi % 
A r FX^yVl/- if— <Dm$H$<kZfK r FX+yYl/ 

— tf-<D&%mmm\z\zm2te\t>z.tiiz'&z> 9 

[0 0 2 4] 2 2 0nm^iR»« =Si-«it^ 
C£#i»5nTH<& (D. L. G r i s c om, -fe^S * 



5 



JO 



* y^«A*H»Xtt, 99^9 2 3 ^~ x#flB 0 ) . 
[0 0 2 5] E' t>*-©HW#tLm eeeS i 
-h men, 315c*H»T-C*J«U&ra5*f^X 

XAd:btS40<ta^^*-XA <j£ (4) #J1) & 
$l^;*tl«5 (N. Kuzuu, Y. Komatsua 
nd M. Murahara, Physical R 
eview Vol. B44 pp. 9 2 6 5-9 2 7 
0 MB) o 
lit 3] 



= Si-H 



h v 

H-O-Si =- - 



H-O- S i = + H 



Wfc4] 



=Si-H H-O- S 



i -O - Si = + H, 



(3) 



(4) 



[0 0 2 6] Sk±<DmffilZ£r). =S 1 -H H-O- 
Si= <Dmm&&tiZE&iJ5Xfc$»&i£tl % E ' -fe 

^^/770A r F X.3rz/-?U—*f—<DmmZ<kZ> 6 
5 0 nm&cfctf 2 8 0 nmlztelf 2> £Zt 
2 6 0 nmi2 2 0 nm<D«JR«co^**«ljtLifc3K^ 
»tt^t-&«5JE*7Xi:tT, *£IB¥4-2 154 

o - 130031 ^T-eofe^wa 

[0 0 2 7] CtlH S^tf^XCD^^SHr^T* 

m&-?z>mm&T(02)&i x 1 o^ffl/cm^Tt^^ 

[0 0 2 8] L0>L&:0<&. GUUA^J:5asSrSICJ: 

£. *fflggAte, ^59¥6- 1 9 9 5 3 1 

= S i -O-S i = + H 2 > 

[0 0 3 1] ZL&mm&m^Z&f&E&M^XlZttz, 
*f-&mm?2>L. MIBOiC (3) OjElST, 
E' ±>?— (=S i •) ^$n§. £<Dl!MK#T 
^ = Si-H H-O-S i =«|jg^^5fef *fc«)iC 40 
\Z* #&B¥4- 2 1 5 4 0-^, <&fflyL4- 1 3 0 0 3 1 

h v 

= Si - O- S i = -S i • 

[0032] z<D&o\z. m^miktk^mmmt: it 
t>H3£#^x*ic =si-H h-o-s i = m& 



•^^{C^^tl'Scfc^tC, OHS©ttI$1 0 0 0 pp 

[0 0 2 9] &tz. t£*>\ZOH^mfim<UZ>£* K 
r FX^^^U-'tf-flQ»^f(C^fe^^-r^il < t^ 

o o ppm&±<Dmmm&f&&2trt^x&8 o oto± 

OiaST^STS^fc^O* ArFx^>vi/-if 
-Mlt«ptCJ;^KiR*0^^it-r^(htt>l^ Kr 
F x=^> v U-1f-^lt^<D^fe%7fc^BiS±-r^^^ 
m&Vtz (#H¥6-2 8 7 0 2 2*f^$g) . 
[0 0 3 0] ^£0, S^tf^X^tCteS i -O-S i 

(om&A&y-mm mi 43m) ^^±^<mrz^ 

*t**^TE©a (5) T^fJ^^xlfTb, sS i 

-h h-o-s i =mfetf$L&L-znz> 0 

= Si-H H-O-S i = (5) 

JS#:od^«^^:T^O, ^A,7cS i - O-S 

ifc§£t>5£ (6) fc^-J^KE' -t>^-C0^^^ 

Mt5] 



O-Sis 



(6) 



#^X*<3S i -O-S il6^cO^«]^(gxi$n. *£ 
m £ LT3i^«JIS^<0»*a^&^ <?Z>Z.t \z£ 

[0 0 3 3] ~??3:t>*>* ttX^X*<DOH&(Dmm& 
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(5) 



Hi¥8-2 9 5 5 2 1 



8 



[0 0 3 4] 

[0 0 3 5] K r FiSi^A r FX+">Tl/-1f-$I 
jtLfct^fC^U* 2 2 0 nm©i&#<7)&S<Z>OHg8l 
OHS»S*U 0 0 0 ppm 



i0 



bfc£*3?)3gIBatfc5 (D. L. Grisc om, -fe^ 
9 9t, p. 9 2 3#BB)o 

-r&;b^> #&«rss$cpb (=s i -o •) k<££>*> 

» IC jM(«:Sai3&SHffi LTV* -5. 
[0 0 3 6] OHifitMMM^Iiffilt 

W^tl^c OHS«^iiS<7^St = S I -O-H H 
-O-S i =<D£5\ZS i -OH«ifi^(c?a:^«*# 



= Si-0-H H-O-S I ss *=S i -O-O-S i = + H 2 (7) 

[0037] c.ts i -o-o-s immw—** )%5izmmmm&&vB&5£m'z>o 

= Si-0-0-Sis - - =Si-0- -0-Si= (8) 

[0 0 3 8] /X— **^U>ir— : 5**>5*f^X£ *J«U ^tl^S 9 0<fc 3 (C*fi»3t©«H CI i: 

= S i -O-O-S i = * =S i -O-S i = + (l/2)0 2 (9) 

[0 0 3 9] d^Ss^K* S i -OH#a>£;jc^a*£ ^tt£>o 

n, a; do) <d£ ? \zn*m^&$Ltz>^ t 

= S i -O-H H-O-S i = = S i -O-S i = + H 2 0 (10) 



[0 0 4 0] ttHOHzOftTte* X^XM 

(N. Kuzuu, Y. Komatsu 
and M. Murahara, Phys icalR 
eview, vol. B45, pp. 2050-205 

sSi-O-H sSi-O-H 



♦ 4 (1 9 9 2)). 
30 [0 04 1] (10) ^(DSjStCJ:oT^b>tH2 0CD 

j&mizr^rzizs \ -oHa^#fiEt^t, rc&^iz* 
<D#mmtiz&^>T. TfB^c (i i) ^>«jgcom^#^ 

[ft 7] 

> sSi-H + H 2 +0 2 



A -4, - 



H 



(11) 



[0 0 4 2] *«lK1tt& OjSH^tfcfcs 2 2Onm088*litiSl/^<M. 
S i -H*it^3S#"r<5. £tl«U (3) SJC^-Tcfc^* 

sS i • +0 > =Si-0- (12) 

[0 0 4 3] L*»U »*5B«l©*Hfll"C^J*U*fi» Stl£ (N. Kuzuu, Y. Komatsu an 

y£&^t>®X&^2±X7>X\Z&\,*T\Z. m&*V>& d M. Murahara, Physical Re 

TlZ&Q 2 6 0 nmlC8RJR»3&t£fej*b. f^iC= S i - v i e w, vol. B4 5. pp. 205 0-2054 

O • \Z£2>Zt>&Tm*iR$Lm&6 2 5 nmtfiaicSB* 50 (1 9 9 2) ) . 
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9 

[0 0 4 4] ZftlZMl-T, un$*^I©fI^T 
<, 2 6 0 nm*5<i:tX6 2 5 nmCDKiRW^aai^n^: 

#5X£j£5&gTS i -oh 
co o 4 5] #migAte:> mmtmm&{t¥&%*#ittm 

X3?am*Ti&&&3S-r£> d £ \Z^X *>!fcfif& 

3fc oi v^j&s^tf ^ x icefcifr £ ;r <h &&m¥ i - 2 

0 1 6 6 4^TTTlCW^UfCo b^U, Tfc^^Sb 

£<, emu ^ne^i:t^5M7x^'btt)t 

[0 0 4 6] ££tC. S^^X^TK^jSI^J^frTT 

frTT^L^:S^^XtcK^T^©{c^<^:D> 2 
6 0 nm(7)KiK«t>^$n^:<^:^ 0 ^n££6K7K 
^^X#ffla*T^M3im^ #&^3Etefg£Lfc:< 
KZ> 0&PW6-2 8 7 0 2 2 

TfC^fflJIK^D (4) iC^^^C^Ct^^ 

n^a*, X5xm&mm*\z&fEisXi*2>7km\z* s i 

-O-S iO^^WIl (14 3°) 
tt;tt><Z>£CD^j£U lft^m(Ccfc0t)^{C (4) j£<D 
Kfo&mfrV. 2 2 0 nm<OKiR«O^^BS±-r^t 

mz* 8 0 or&±#»i;bv^ 9oomc^ 

[0 0 4 7] dO^6-2 8 7 0 2 2§<Qcfca(C, 

8 0 or^±oia*^^3i-r^i:-B.#fe^«ffi± 

^(D^$6^^CD^»^Djgf 2 
2 0 nm©KiR^ifi^»^i;, ^PdMft£^ 

[0 0 4 8] *5BHiraU 5fe^I¥6-2 8 7 0 2 2^ 

iK»0^<D^V^^Lfc^ffl'&^^^XRc;2 
2 0 nmW2 6 0 nm<D&m&<0&f&*mmzffilkT 

[0 04 9] 

mm*m&i-rz>tzsb<D^m *zx* 



(6) ^¥8-2 9 5 5 2 1 

if? 

mmx7 7>{tVTteztt#7x<D&&^mzi$^x. 

£t±fcRjgU f)^ OH^flS 8 0 0 p pm£(J:§ 
ffi±-T2>tihh\z. MiciotE' ir>^-ota^ 

[0 0 5 0] 

#^XO£j&^j£K::fc^T, *3i£&^(Z>Jt£^;PJt-e 
> 2 t U ^OOH§fI$ 1 0 0 0 p pmJ^±JC-rS 
F<D«f!!JCi;5 2 2 0 nmMfOM^M 

[0 0 5 1] L#>L&a*S. OHS^<T-5C^fCct 

0, *fi«3Ktf**rtu em^/K^^-e8 0 o'CfiAJico 
a? ntco ^nn ^ra^iiitictf^, (6) ^o^^ 

itfrU =S i • tCct0> 2 2 0 nm(DMf^^ 

u =si • iz&q 2 6 onm<Dmwmzmm-rz>m& 
x. H2 0£ter>x&j£fcvtzm&mm*&mmmm<D 

ftfeAtfMWtflSKJioT (ID O^iS^^tC 
itff U ^#02*5ct^ (1 1) 5£CD£n2CD=S i -H 

[0 0 5 2] m&ft*;&&j±TZ>XLtb\Z\Z. OHMI 

30 satsu &r?&fm<onmfz<D*.m&mm&m j f>i>x 

l?Bmo*iS£Og^£*rr<i:> =Si-H H-O-S 

<DX$>Z>&, ^7X*©OHl«8 0 0 p pmiD^ 

&/vtz7£>\i<Dm&tf&<. =S i -H 
H-O-S i =«j£*t^£ftSZtgK ^5&^m«^< 

^fr^7lc^<hK^^lt^ > iHt-C2. 2JBLh£:H'5ttje 
^7 Ufc&fTFT'&J&U ^OHS^8 OOp pm£Ui^ 

wujfbo^jisjBa-rntf, ^r^o^it{c^UTt>2 

2 0nm^2 6 0 nm0M»©M^< &fel,ft 

[0053] makmnrnmi* ^u^A^cD^«it^ 

H^*T(&&#U!-e*K 2 2 0 nm©iK»(D^BSjl:Sft 

8702 1 0 0 

0 p pma±<3fc<DlcfK£3tt£o ^n^^^lr^L 
5(9 H e ^xmrnrnTZ i:2 2 0n m©iR^^(D 
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(7) 



1^i?8-2 9 5 5 2 1 



11 

[0 0 5 4] 

^5tU $€>tCOH^S^8 0 0 p pmJ&LbCD 
^STSC: D, KrFWArFX^>7l/- 

&m%iztirzK>mM&&tf%mmm*vymmx.*zs^ 
7>7mzmmzmmTz>zt&'vzz> 0 

[0 0 5 5] H^77tOOHSIS^8 0 0 

t>©«j»ffl3ir*ctJc<toT. nam. ArF, Kr 

E' ir>^~^<tS2 2 0 nmttifilcfcf— 

#2fctf 2 6 0 nmftiE«Ct:— ^&»0»iR«f<Z)^dS&|» 

[0 0 5 6] * 



<o»a*fr £ iBfi-r £ t \z <t t> t o nmrnzmte u 

[0 0 5 7] f§^n^-&^S^^X(D^A-M^e 
i0 -^n-^niS 1 OmmX 1 OmmX 3 0mm(DKifr&2 
B^OdiU HS^^V^THe^X*Tf9 0 OtX 5P$ 

m&Mw&ftitK &y->7)]s&mrz* ^>^n:Ar 

FX+yTl/-1f~ 100mJ/cm 2 , 100Hz 

mfev* mmmwi'&\z&nz> 220 nmic&tt^ftgBK 

tP^T, Kr F, 25Hz, 1. 5^F^ltLfc<h^O 

#^ww^n§ii©x^M-sg^i 

a? [0 0 5 8] 

[SI] 



















Kr Ff§jg*£$85fe 




O H 




A r FfSfilSM 1 O- 3 c nT* ) 




(J/cm a 


) 




p p n 






m m 


W 


« 9 


I & 


« 


m m 




A 


6 6 0 


2. 


3 


5. 


1 


3. 


3 


0. 


7 0 


0. 


6 0 


B 


6 8 0 


2. 


3 


5. 


0 


2. 


8 


0. 


6 0 


0. 


6 0 


C 


7 0 0 


2. 


3 


4 . 


5 


1 . 


2 


0. 


5 0 


0. 


5 0 


D 


7 8 0 


2. 


3 


4 . 


5 


0. 


3 


0. 


5 0 


0. 


5 0 


E 


8 0 0 


2. 


3 


4 . 


1 


n . 


d. 


0. 


5 0 


0. 


4 0 


F 


9 0 0 


2. 


3 


3 . 


2 


n . 


d . 


0. 


4 0 


0. 


4 0 


G 


10 0 0 


2. 


3 


2. 


0 


n . 


d. 


0. 


3 0 


0. 


3 0 


H 


6 7 0 


2. 


1 


5. 


2 


3 . 


0 


0. 


4 0 


0. 


4 0 


I 


7 10 


2. 


1 


4. 


7 


1 . 


5 


0. 


4 0 


0. 


3 0 


J 


7 7 0 


2. 


1 


4. 


3 


0 . 


5 


0. 


3 0 


0. 


3 0 


K 


8 1 0 


2. 


1 


3. 


9 


ii . 


d. 


0. 


2 0 


0. 


1 5 


L 


9 5 0 


2. 


1 


2. 


3 


n . 


d. 


0. 


2 0 


0. 


1 5 


M 


10 3 0 


2, 


1 


1 . 


8 


n . 


d. 


0. 


1 5 


0. 


1 0 



[0059] zcDtsm. *m£&m<Dm&&H2/02 = 

2, lT^bfct)©!! OHS8 0 0 ppm^±t» 
i^-Mli 2 0 0 m J / c m 2 ^iSTfeofc^ H 2 / 



-BB»KJ:*»JR3ft«ffe«bftVii:HWfK: % KrFX^> 
&m*>2 0 Om J/cm 2 «±<httaS#tt^SSS*r^> 

[0060] mmm2 



Q 2 = 2. 3T^/$Lfcfc£>te, ArFX^y7l/-1f 50 ni60t 1 K*PUT, *^£&&<D£tJ'&£H2 /O2 = 2 . 
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13 

3T^U OHS^8 0 0 ppmtt*f^7X^H 
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(5 7) Abstract: 

PURPOSE: To produce a stable synthetic quartz glass for optical use free from the formation of 
absorption zone even after the continuous and long term (continuously several hundred hours) 
irradiation such as a dielectric barrier discharge excimer lamp and simultaneously to prevent the 
formation of absorption zones at 220nm and 260nm. 

CONSTITUTION: In the quartz glass obtaines by hydrolyzing silicon tetrachloride in oxyhydrogen 
flame to directly deposit and vitrify, this synthetic quartz glass for optical use is synthesized 
under a condition of >2.2 in the molar ratio of hydrogen to oxygen in the oxyhydrogen flame and 
by heat treating the resultant quartz glass containing >800ppm OH group and is prevented from 
the formation of absorption zones caused by the long term irradiation with energy rays. 
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